Direct inhibitory effect of long term estradiol treatment on dopamine synthesis in tuberoinfundibular dopaminergic neurons: in vitro studies using hypothalamic slices.
The mechanism of the inhibitory effect of long term treatment with estradiol on dopamine synthesis in tuberoinfundibular dopaminergic (TIDA) neurons was studied by using hypothalamic slices from ovariectomized rats. Treatment with 2 mg estradiol valerate (EV) at a 3-week interval increased the weight of the anterior pituitary gland and the concentration of serum PRL. In vivo and in vitro dopamine synthesis in TIDA neurons were estimated in EV-treated animals by 3,4-dihydroxyphenylalanine (DOPA) accumulation in the median eminence after injections of 3-hydroxybenzylhydrazine (NSD 1015), a DOPA decarboxylase inhibitor, and after incubation of hypothalamic slices with NSD 1015, respectively. In vivo DOPA accumulation in the median eminence was less in EV-treated rats than in control rats. The basal rate of in vitro DOPA accumulation in the median eminence of hypothalamic slices from EV-treated rats was lower than that in control rats. Ca2+-dependent DOPA accumulation in the median eminence, determined by incubation in medium containing depolarization agents such as 50 mM K+ and veratridine, was decreased in EV-treated rats. Furthermore, cAMP-dependent DOPA accumulation, determined by incubation with Bu2cAMP or forskolin, was also suppressed in EV-treated rats. The decreased depolarization-induced DOPA accumulation in the median eminence recovered after cessation of EV treatment. Hyperprolactinemia lasting for 6 weeks, achieved by transplantation of anterior pituitaries under the kidney capsule, increased the rate of depolarization-induced DOPA accumulation in the median eminence. On the other hand, EV treatment was effective in inhibiting depolarization-induced DOPA accumulation in hypophysectomized rats regardless of the presence of anterior pituitary transplants. These results suggest that chronically administered estradiol inhibits dopamine synthesis in TIDA neurons via a direct action on the hypothalamus and overcomes the facilitatory action of PRL on dopamine synthesis; and estradiol inhibits all three distinct systems that regulate basal, Ca2+-dependent, and cAMP-dependent dopamine synthesis in TIDA neurons.